Intestinal absorption of fluid and NaCl in rats is significantly decreased after hypophysectomy and increased in rats with pituitary implants. Oestrogen and reserpine significantly stimulate mucosal fluid and NaCl transfer in both normal and adrenalectomized rats, comparable to the effects of administration of prolactin. In intact rats, ergocryptine enhanced intestinal absorption of fluid and NaCl; however, it failed to exert any effects in adrenalectomized rats. Adrenalectomy alone had no adverse effects on intestinal absorption in saline-compensated rats. The administration of corticosterone alone or together with prolactin significantly enhanced intestinal absorption, although the effect of corticosterone alone was more variable. These data strongly suggest that increased endogenous prolactin levels produce stimulatory effects on intestinal absorption of fluid and NaCl by the rat jejunum.
INTRODUCTION
Recent investigations suggest that prolactin may play an important role in the regulation of mammalian salt and water metabolism. In man and the rat, blood levels of prolactin are elevated by raising plasma osmolality (Buckman & Peake, 1973; Relkin, 1974) , prolactin stimulates sodium, potassium and water retention by the kidney (Lockett, 1965; Lockett & Nail, 1965; Horrobin, Burstyn, Lloyd, Durkin, Lipton & Muiruri, 1971) , and increases intestinal absorption of fluid and ions (Ramsey & Bern, 1972; Mainoya, Bern & Regan, 1974) . Recent studies have also shown that hypophysectomy decreases intestinal absorption of fluid and ions but that ovine prolactin, bovine growth hormone and human placental lactogen restore normal absorption rates (Mainoya, 1975a, b) .
A variety of factors alter levels of prolactin in the blood (Meites, Lu, Wuttke, Welsch, Nagasawa & Quadri, 1972) . For example, ectopie pituitary transplantation (Everett, 1956; Meites & Ntcjll, 1966; Amenomori, Lu, Voogt & Meites, 1970) , oestrogen admin¬ istration, and reserpine injections can all stimulate prolactin secretion (Meites et al. 1972 ). On the other hand, prolactin secretion is inhibited by ergot alkaloids (Shaar & Clemens, 1972; Clemens, Shaar, Smalstig, Bach & Kornfeld, 1974; Yanai & Nagasawa, 1974) .
In the present study, the influence of endogenous prolactin on intestinal absorption of fluid and NaCl was investigated. 
Hormones
Ovine prolactin, 1-0 mg (NIH-P-S10; 25-6 i.u./mg), was injected s.c. in 0-9 % saline 48 and 24 h before the rats were killed. Control rats were injected with the saline vehicle. Cortico¬ sterone acetate (1-0 mg) was dissolved in 0-5 ml sesame oil and injected s.c. at the same time as prolactin. Oestradiol benzoate (5-0 pg) was dissolved in 0-5 ml sesame oil and injected s.c. daily for 6 days in intact rats and for 2 days in adrenalectomized rats. Corticosterone and oestradiol were supplied by Calbiochem (Los Angeles, California).
Drugs
Reserpine (250µg) was prepared for injection by dissolving crystalline reserpine (Sigma Chemical Co.) in a few drops of glacial acetic acid and diluting to the required volume with water. Ergocryptine (60-0 /tg) (Sigma) suspended in 0-9 % saline was injected s.c. into each rat. The length of treatment with reserpine and ergocryptine was 6 days for normal rats and 2 days for adrenalectomized rats. It was found necessary to reduce the length of drug treatment in adrenalectomized rats because the reserpine-injected group began to show a variety of signs of drug action such as shivering, drowsiness and production of mucous stools.
RESULTS
The effects of hypophysectomy and pituitary gland implants on intestinal absorption of fluid and NaCl are shown in Table 1 . Hypophysectomy significantly decreased intestinal absorption of fluid and sodium (P < 0-01), but not chloride. Pituitary implants increased fluid, sodium ( < 0-001) and chloride ( < 001) absorption in hypophysectomized and normal rats. Significance of difference as compared with controls: *P < 005; **P < 001; ***P < 0001. The effects of oestrogen injections in hypophysectomized rats are shown in Table 3 . Apparently, in the absence of the pituitary gland, oestrogen treatment had no influence on intestinal absorption of fluid and NaCl. As shown in Table 4 , adrenalectomy produced no significant changes in absorption; however, prolactin, oestrogen and reserpine enhanced fluid, sodium and chloride transport in adrenalectomized rats. In the intact rats ergocryptine 26-1 + 4-6 16-6 + 3-7 43-6+11-5 57-6 + 9-2** 45-6 + 6-6** 19-9 + 4-3
Significance of difference as compared with adrenalectomized animals: *P < 005; **P < 001. Significance of difference as compared with control values: *P < 005; with corticosterone-treated group : XP < 0-05. **P < 0001, and as compared stimulated instead of inhibited intestinal absorption, but had no effect on intestinal absorp¬ tion in adrenalectomized rats. This suggests that its effects in intact rats might have been mediated via the pituitary-adrenocortical system.
The possible effects of simultaneous stimulation of prolactin and corticosteroids by the pharmacological agents used in the above experiments were simulated by administration of corticosterone alone and corticosterone with prolactin. As shown in Table 5 , corticosterone alone significantly enhanced sodium absorption, but the increases in fluid and chloride absorption were not statistically significant. Simultaneous administration of corticosterone and prolactin significantly increased fluid and sodium transport in both segments. Chloride absorption was also increased but reached significant levels only in segment IV. Only fluid transport was significantly greater in rats treated with corticosterone plus prolactin than in rats receiving corticosterone alone (P < 0-05).
DISCUSSION
The results indicate that presumed increased endogenous prolactin levels produced changes in intestinal absorption comparable to those caused by exogenous prolactin injections (Ramsey & Bern, 1972; Mainoya et al. 1974) . Evidence indicates that ectopie pituitary transplantation results in relatively autonomous prolactin secretion (Everett, 1956; Bern & Nicoli, 1968; Crocker (1971) who attributed these effects to activation of the renin-angiotensin system. Failure of oestrogen to stimulate intestinal absorption in hypo¬ physectomized rats suggests that the pituitary gland is essential and that the effect could possibly be mediated by prolactin or by adrenocorticotrophin (ACTH).
Since adrenalectomy does not abolish the stimulatory actions of oestrogen on intestinal absorption exhibited 28 h after injection, and angiotensin has an immediate action (cf. Crocker, 1971) , the possibility that prolactin is the mediator of oestrogen action on intestinal absorption becomes evident. This explanation is consistent with the fact that oestrogen effectively stimulates prolactin secretion (Meites & Nicoli, 1966; .
Stimulation of intestinal transport by reserpine in normal and adrenalectomized rats could also be attributed to increased prolactin secretion (Ratner, Talwalker & Meites, 1965; Meites & Nicoli, 1966; Meites et al. 1972) . But the action of reserpine on intestinal transport is complicated by the findings that reserpine may stimulate ACTH release (Hirsch & Moore, 1968) , and that released catecholamines can also stimulate absorption (Aulsebrook, 1965) . The decrease in intestinal glucose absorption in reserpine-treated hamsters (Musacchia, Jellinek & Cooper, 1964) could be attributed to the high dosages employed in their study.
Much evidence is now available showing that ergocryptine inhibits pituitary prolactin secretion (Lu, Koch & Meites, 1971; Wuttke, Cassell & Meites, 1971; Shaar & Clemens, 1972; Welsch, Iturri & Meites, 1973; Clemens et al. 1974; Yanai &Nagasawa, 1974) . In the present study ergocryptine injections increased absorption in normal rats but failed to influence intestinal absorption in adrenalectomized rats. These observations would suggest that ergocryptine action, which was stimulatory instead of inhibitory in intact rats, could be mediated by a mechanism other than inhibition of prolactin secretion. Although stimula¬ tion of ACTH release by ergocryptine is conceivable, there is no evidence to support this supposition.
As shown in this study, corticosterone given alone significantly stimulated sodium absorption. Increases in fluid and chloride absorption were not significantly higher than the control group. Simultaneous administration of corticosterone and prolactin resulted in a significant increase in fluid transport compared with that of the corticosterone-injected group. However, the absorption rates for fluid and sodium are not higher than those normally produced by prolactin alone. This suggests that these hormones have no synergistic effects on intestinal absorption. This is not surprising as stimulation of fluid and ion trans¬ port in the small intestine by adrenal steroids has only sometimes been observed (Matty & Noble, 1972) .
Endogenous levels of prolactin in the blood vary diurnally and seasonally in mammals (Relkin, 1972; Buttle, 1974; Schams & Reinhardt, 1974) . The responsiveness of the small intestine to prolactin levels may therefore represent a phenomenon of physiological importance in the life of the animal (Mainoya, 1974) .
